The aim was to assess the cardiac function of healthy women by applying the spiritual intervention, i.e. a prayer, in different circumstances. Methods: a descriptive, intervention study design was used. The data were collected during three weeks in May, 2019. A total of 39 women with normal physiologic health at the age of 25-50 years who considered themselves as religious persons participated in the study. The cardiac-spiritual intervention process consisted of nine episodes with the heart rate measurements applied. For data recording and analysis researchers used ECG system Kaunas-Load that was developed at Lithuanian University of Health Sciences. With the ECG record RR interval, HRV and ST interval amplitude were analysed. The Spiritual Needs Questionnaire (SpNQ) was used to assess the spiritual needs of participants. Data were recorded and analyzed using the Statistical Package for Social Sciences (IBM SPSS Statistics) version 25.0. Results: Religious and Existential needs were the most important spiritual needs for women. Existential needs the most strongly correlated with Religious needs and needs of Inner peace. The reactions to prayer were more expressed in women of older age. The general tendency of increase in RR average during the praying episodes was observed; at resting position women's heart rate decreased. During all phases of the study, the HR spectrum power was higher in the group of women with stronger expression of their unmet spiritual needs and the general physiologic condition of these women was also better. The increasing significant ( < 0.1) relationship between spiritual needs scores and changes of women heart rate was observed during pray episodes of spiritual intervention process. Conclusions: changes in the heart rate of healthy women during separate episodes of spiritual intervention demonstrated the reaction toward prayer. Individual or group praying caused the calming effect for women under the study. Assessment of unmet spiritual needs of women and the relationship with the heart rate changes during spiritual intervention process supported the idea that heart activity depends on the level of personal religiosity and spirituality.
Introduction
Population growth and ageing mean that the number of deaths from non-communicable causes increasing in most countries with cardiovascular disease as one of the leading causes of these deaths (17.9 million, 95 % UI 17.6 million to 18.3 million) in 2015. Ischemic heart disease and stroke accounted for 15·2 million deaths (15.0 million to 15.6 million) in 2015, equating to 85.1 % (84.7-85.5) of all deaths due to cardiovascular disease [1] . In Lithuania, 55.4 % of all deaths in 2018 were caused by circulatory system diseases [2] .
Coping with the new circumstances for patients with chronic heart failure is challenging as their physical, psychological, social, cultural, and spiritual aspects are affected. Despite the recent advances in treatment of heart failure, most patients suffer debilitating and long-term symptoms putting increased demands on health systems [3] .
Heart disease is a leading cause of death, but it's not inevitable. There are different strategies to protect the heart, to reduce the risk and to prevent heart disease: following a heart-healthy lifestyle, exercising, improving sleep and managing stress, having regular screenings. The heart function may be improved through spiritual interventions as well [4] .
In recent years, spiritual well-being of a person and spiritual dimension of care have been investigated intensively. Spirituality is about the search for ultimate or transcendent meaning from different sources: religious practice, interpersonal relationship, connectedness with nature, music and the arts [5] . There is now substantial literature which demonstrates the positive effect of religious and spiritual beliefs on quality of life [6] [7] [8] and its indicators such as sleep quality and health status [9, 10] , heart activity and heart failure-specific health status [11, 12] . Recent Lithuanian study determined the association of individually perceived importance of religiosity and spirituality with spiritual wellbeing and unmet spiritual needs [13] .
There are different expressions of spirituality and various interventions may be applied in care practice (therapeutic intervention, deep communication, relaxation, yoga, meditation, prayer and others). On the other hand, review of Ross and Miles (2019) revealed that no single spiritual intervention was identified as effective in enhancing quality of life in patients with heart failure. Life review and relaxation/meditation didn't prove any effect while conversations about spiritual matters, "spiritual coping" and a holistic person-centered team approach to care need further investigations [14] .
For centuries, prayer has been used as an independent mean of feeling harmonious. Prayer, inherently a religious affair and activity, is distinguished as one of the forms of meditation, where one enters a state in which one feels inner harmony and higher connection with the environment. The prayer can be general or specific for oneself, for others or all; to a specific deity or may be offered more generally [15] .
There are various discussions about the link between human spirituality and the physiologic state of the body. The changes in human organism that appear during prayer were not properly investigated and information about those changes is scarce.
The aim of our study was to assess the healthy women cardiac function by applying the spiritual intervention as a prayer in different circumstances.
Methods

Study design
A descriptive, intervention study design was used. The data were collected during three weeks in May, 2019. For data recording and analysis ECG system "Kaunas-Load" was used. The system was developed at Lithuanian University of Health Sciences (LUHS), Institute of Cardiology [16] . From ECG record RR interval (inter beat interval of the heart in [ms]), HRV (heart rate variability, total power -general activity of the heart autonomic nervous system) and ST interval amplitude (in [mkV] on 40-th [ms] after J point, reflecting efficacy of the heart hemodynamic) were analysed.
Participants and procedures
A total of 39 women participated in the study. The researchers applied to the faith communities looking for women volunteers to participate in the study. Women with normal physiologic health at the age of 25-50 years who considered themselves as religious persons were included in the convenient purposive sample.
Before intervention was started, participants were asked to fill in the questionnaire. They did it on their own. The Spiritual Needs Questionnaire (SpNQ) asks people to reflect on their unmet psychosocial, emotional, existential, and religious needs. According to this, the SpNQ differentiates four main factors: Religious Needs (6 items), Existential Needs (6 items), Needs for Inner Peace (4 items), Giving/Generativity and Forgiveness Needs (4 items). All items were scored with respect to the self-ascribed importance on a 4-point scale from disagreement to agreement (0 -not at all; 1 -somewhat; 2 -very; 3 -extremely) [17, 18] . The higher the scores, the stronger the respective needs are. To date, SpNQ was validated and used in Germany, Italy, Poland, Portugal, Brazil, Croatia, Iran, Philippines, Malaysia, China and Japan. The SpNQ-27 was translated and validated into Lithuanian by following the methodological considerations [19] .
To determine the reliability, the internal consistency of the questionnaire was assessed. Internal consistency of the total SpNQ scale was very good (Table 1) . 
Cardiac-spiritual intervention
Women were asked their name as a code, year of birth, height and weight. The cardiac-spiritual intervention was applied that consisted of nine episodes (Fig. 1 ). The heart activity was registered by fastening the electrodes to patient's limbs and chest, for the registration of standard ECG.
At the beginning woman was rested in a comfortable lying position and electrodes placed. Next she was treated for 5 min. in calm, then for 5 min. she prayed in mind. Further she rested quietly for 10 min. Next 5 min the researcher says grace in mind for participant and then participant rests for 5 min. After researcher and participant holds hands for 2 min while researcher says grace vocally. Then researcher and participant continue to hold hands, and both pray in mind for 3 min. Further researcher continues with saying grace in mind for participant next 5 min. At the end the participant is lying down and resting quietly for 5min.
The grace that was said by participant and researcher: After recording the electrocardiogram, each woman was asked about her feelings and experience in the process of the intervention. Did she notice any unusual feelings in the body?
Statistical data analysis
Data were recorded and analyzed using the Statistical Package for Social Sciences (IBM SPSS Statistics) version 25.0. Descriptive statistics, single factor analysis of variance (One-Way ANOVA, with Bonferroni Post Hoc test comparing three or more groups), correlation (Spearman's rho) were used to examine the data. Significance was defined by a value of 0.05. Absolute values of correlation coefficient < 0.20 was regarded as no or very weak correlation, between 0.20 and 0.29 as weak correlation, between 0.30 and 0.50 as moderate and > 0.5 as strong correlation. To assess psychometric properties of SpNQ scale, Cronbach's alpha was calculated for internal consistency. Internal consistency that exceeded 0.6 was considered to be acceptable [20] . For the data analysis the women were divided in two groups according their age: younger age group, i.e. ≤ 38 years (56.4 %) and older age group, i.e. > 38 years (43.6 %).
Ethical considerations
The Lithuanian Regional Committee on Bioethics issued the permission to conduct the study (29 April, 2019, No. BEC-IL(B)-221). Participants received written and oral information about the aim of the study and gave their informed consent for participation and observations. Data confidentiality was guaranteed by no identifying information being recorded on answers.
Results
There were all females in the sample (N-39). The age of participants ranged from 21 to 55 years. The mean age was 37.3±10.9. All women were considered themselves as believers in God.
Assessment of the spiritual needs
Assessment of the spiritual needs revealed that the most important needs for women were Religious and Existential needs, while Giving/Generativity and Forgiveness needs and Inner peace needs were scored lower, but nevertheless high (Table 2) . Correlation analysis revealed strong and moderate positive associations among each of four SpNQ domains. Existential needs correlated with the Religious needs and needs of Inner peace the most strongly (Table 3 ). In the analysis the mean value of all 27 items of SpNQ ratings was calculated and the women were divided into two groups: those with the mean value of < 69 (18.5 %) and with the mean value of > 69 (21.5 %). After the study women were asked at which time of the intervention, if any, they did feel unusual. According to women's statements they were divided into two groups. The first group ( = 28, 72 %) did not have unusual feelings or have had very slight sensation, and the second group ( = 11, 28 %) have had a clear sense of connection (i.e. pleasant relaxation, uplifting feeling). The cardiogram records of women with exceptional feelings were analyzed and then compared with the first group of women without any specific feelings.
Changes of women cardiac function in relation to prayer
In older women group (> 38 y. and the mean age -46.7±7.65 y.) RR interval was more expanded (i.e. slower heart rate) than in the younger women group (< 38 y. and mean age -29.0±5.47 y.), although the reactions to prayer were more expressed in women of older age (Fig. 3 ).
Fig. 3. RR interval changes in two age groups of women
Similar reactions of heart rate (HR) to prayer were observed in both age groups of women during different episodes of spiritual intervention process (Fig. 4 ). a) RR changes during M1, M2, M3, age <38 b) RR changes during M1, M2, M3, age >38 Fig. 4 . RR interval changes in two age groups of women during different episodes of spiritual intervention process During the spiritual intervention process, the average changes of RR interval were assessed. The general tendency of increase in RR average during the praying episodes was determined. At the resting position women's heart rate decreased (1;2 and 5;6 episodes) (Fig. 5) .
The most clearly expressed increase in the heart rate was observed during the 1st and 3rd episode of praying (at 12 and 13 episode of praying HR increases and at 14 and 15 episode of praying HR decreases in Fig. 5 ). These results prove that praying, as individual or group interaction with higher power, causes the calming effect for women under the study (Fig. 5 ).
Fig. 5. RR interval changes during the different measurement episodes of spiritual intervention process
In relation to the SpNQ scores, women were divided into two groups: those who rated their unmet spiritual needs with a summative mean score of 69 and more and those who rated with less score than 69. The higher mean score reflects higher importance of psychosocial, emotional, existential, and religious needs for women under the study. Fig. 6 demonstrates that the most expressed heart rate reactions of women toward praying were in the group with the average ratings over 69. Similarly, the general power (general activity of the heart autonomic nervous system) of HR spectrum differs in both spiritual needs groups. During all episodes of intervention process, the HR spectrum power was higher in the group of women with stronger expression of their unmet spiritual needs (mean > 69). The general physiologic condition of these women was also better. Initial HR measures in relation to women age did not have any significant differences in both age groups (Fig. 7) . Further the changes in ST amplitude were analysed. The results were consistent with the findings on HRV spectrum power differences in both groups of women in relation to the importance of women's unmet spiritual needs. Clinical interpretations of this measure reflect the hemodynamic efficacy of heart myocardium: in the group of women with stronger expression of their spiritual needs functional status of myocardium was better (Fig. 8 ). Correlation analysis of spiritual needs scores and changes of the heart rate during the episodes of spiritual intervention revealed increasing significant ( < 0.1) relationship of these two variables during the 1st and 3rd episode of praying process ( Fig. 9 ). 
Discussion
The most important spiritual needs for women under this study were Religious needs and that is consistent with the fact that all participants consider themselves as religious persons and agreed to participate in spiritual intervention testing. The Giving/Generativity and Forgiveness needs and Inner peace needs were scored at the lowest level possibly because the participants were healthy women of the young or middle age.
As in previous study [21] , interconnection among each of four SpNQ domains was strongly or moderately positive showing that spiritual needs are the one whole phenomenon with four different but highly interconnected domains.
Correlation analysis of spiritual needs scores and changes of the heart rate of women during various phases of spiritual intervention shows that reaction toward prayer depends on their personal religiosity and spirituality level that was reflected by the standardized assessment of unmet spiritual needs (i.e. SpNQ survey). The results support the idea that women by being in a higher need of spiritual connectedness and support demonstrate stronger reaction toward prayer and better physiologic functioning.
During the spiritual intervention process in this study, the general tendency of increase in RR average during the praying episodes was observed although at the resting position heart rate of women decreased. When a person is in a more coherent state there is a shift in the relative autonomic balance toward increased parasympathetic activity (vagal tone), increased heart-brain synchronization and entrainment between diverse physiologic systems. In this mode, the function of body systems with a high degree of efficiency, harmony and natural regenerative processes is facilitated. Although physiologic coherence is a natural human state that can occur spontaneously, sustained episodes generally are rare. While some rhythmic-breathing methods may induce coherence for brief periods, our research indicates that people can achieve extended periods of physiologic coherence by actively self-generating positive emotions. When functioning in a coherent mode, the heart pulls other biologic oscillators into synchronization with its rhythms, thus leading to entrainment of these systems.
Our study revealed that during all episodes of spiritual intervention process the HR spectrum power was higher in the group of women with stronger expression of their unmet spiritual needs (mean >69) and the general physiologic condition of these women was also better. Changes of HR during sessions of praying show the changes in regulatory system of human organism, and that is quite explainable, having in mind psychologic effect of praying. Interesting from our point of view, that it was reflecting in heart metabolic features as well, i.e. in ST amplitude. It shows, that spirituality and physiology are strongly connected features of human organism. It could be postulated that when such coherence inside the human organism is achieved, it could be in higher interconnection with outer world. Many articles to support this idea was published by Rollin McCraty (2015; 2018) [22, 23] .
Results of this study essentially underscore what people have intuitively known: positive emotions stimulate humans not only "to feel better", they actually tend to increase synchronization of the body systems, thereby enhancing energy and enabling us to function with greater efficiency and effectiveness, and create a higher coherence with surrounding. When we observe higher positive interconnection in a group of people then higher "heart-to-heart synchronization across subjects could be found, lending credence to the possibility of heart-to-heart bio-communications" [24] . And such effects are not depending on the kind of religion [25] .
Conclusions
Changes of the heart rate of healthy women during separate episodes of spiritual intervention demonstrated the reaction toward praying. Assessment of unmet spiritual needs of women and the relationship of these needs with the heart rate changes during spiritual intervention process supported the idea that cardiac function depends on the level of personal religiosity and spirituality. Women by being in a higher need of spiritual connectedness and support demonstrate stronger reaction toward praying and have better physiologic functioning.
